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1 Introduction 

This document is an Installation Procedure for the Gillig Phantom bus at Community 
Transit (CT). It is intended to show installation technician(s) where and how to mount all 
devices and install all cabling required ensuring correct and reliable system operation. In 
order to properly view the illustrations, this manual should be printed in color. 

This installation procedure covers the Gillig Phantom bus only. 

There are six pieces of equipment that make up the RFCS installation on the bus. 

• The On-Board Fare Transaction Processor (OBFTP): This is the master device in 
the system; it is the device that contains the smartcard reader and is the interface to 
the customer. 

• The Driver Display Unit (DDU): Provides an interface to the Operator, is used to 
input such information as passenger counts, route information and other data, as well 
as display messages on screen for operator viewing. 

• The Wireless Data On/Off Loading System (WDOLS): This is the device that 
changes the data from a Category 5 input to a 2.4GHz wireless signal and vice versa. 
There are two parts to the WDOLS system: 

o The power injector - both the Ethernet and power cables plug into this unit as 
inputs. The outputs of this unit power the Cisco 1310 Bridge/Access Point. 

o The Cisco 1310 Access Point/Bridge - the power injector cables plug to the 
inputs to this unit. The antenna (see below) plugs directly to the output of the unit 
(reverse TNC). 

• The Antenna: An upgraded external antenna will be fitted to the WDOLS unit to allow 
an Omni-directional signal to be transmitted and received. 

• The Ethernet Switch: This small device acts as a junction for the three Category 5 
cables that come from the OBFTP, DDU, and WDOLS. The above devices are 
connected together using Category 5 cabling. 

• The Load Dump Module (LDM): This device provides protection to the equipment 
from voltage transients and spikes that may be caused by the bus electrical system. 

ERG will be providing the six devices detailed above as part of the installation kit for each 
bus. 


1.1 Purpose 

The purpose of this installation guide is to describe, with pictures where necessary, the 
position and methods of mounting the above devices. It will also clearly show how and 
where all necessary cabling will be installed for correct and reliable operation. 

1.2 Overview 

The locations, drawings, and photographs detailed herein will describe to the installer the 
following: 

• Where and how to mount the equipment 

• The location of attachment points for power 

• All details on cable routing 
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1.3 Terminology 

This section contains a list of acronyms, abbreviations, and terms used in this document. 

Table 1 contains the acronyms and abbreviations that are specific to ERG. Industry 
standard acronyms and abbreviations are not defined in this table. 

Table 1: Acronyms and Abbreviations 


Acronym or 
Abbreviation 

Definition 

BOC 

Back Office Computer 

CT 

Community Transit 

DAC 

Data Acquisition Computer 

DDU 

Driver Display Unit 

LDM 

Load Dump Module 

OBFTP 

On-Board Fare Transaction Processor 

RFCS 

Regional Fare Coordination System 

WDOLS 

Wireless Data On/Off Loading System 


1.4 References 

[1 ] Contract 229944 (April 29, 2003) 

Division III: Equipment Specifications. 

[2] SEA-02088 

Generic On-Board Installation Procedure vl .0 

[3] SEA-02376 

ERG RFI 297 WDOLS Antenna Supply 
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2 Device Installation Instructions - Gillig 

Phantom 

2.1 DDU Mounting 

A KW bracket supplied by CT will provide a solid mount for the DDU. It will also provide 
adjustability of the device for the operator. 


Figure 1: DDU Location 

2.1.1 DDU Bracket and Cradle Installation 

2.1.1.2 Fitting DDU Cradle to DDU Bracket 

1. Set the DDU cradle onto the DDU bracket top plate. Center the DDU cradle on the 
plate. 

2. Secure the DDU cradle to the top plate with three M4 x 12 (or equivalent) countersunk 
screws, lock washers and nuts. Ensure true and secure fitment of the cradle to the 
mount. 
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Figure 2: DDU Cradle 

2.1.1.3 DDU Installation to DDU Cradle 

Place the DDU onto the DDU cradle as shown in Figure 1. Lock the DDU to cradle using 
the key provided. 


2.2 OBFTP Mounting 

The OBFTP mounting bracket will be secured directly to the existing vertical stanchion. 
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Figure 3: OBFTP Location 

2.2.1 OBFTP Bracket/Cradle Mounting 

2.2.1.1 Fitting OBFTP Bracket to Vertical Hand Rail 

1. See Figure 3. Remove the locating screw from the OBFTP bracket. Fit the OBFTP 
bracket to the vertical section of the hand rail; position the bottom of the OBFTP 
bracket 7 inches from the bottom of the tubing as shown. 
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Figure 4: OBFTP Mounting Bracket Detail 


Note: Do not assemble vertical stanchion assembly or the OBFTP bracket until 
cabling is complete to the OBFTP bracket. See cabling procedures in 
section 3. 


Fitting OBFTP to Bracket 


Fit the OBFTP to the OBFTP bracket and secure the device using key provided. 


2. Fit the OBFTP to the bracket. Ensure the OBFTP has no less than 1.5 inches of 
clearance between the OBFTP case and the hand rails on any side. Adjust height as 
necessary. 


3. Mark a hole in the stanchion for locating the screw (see Figure 4). 


4. Mark a hole in the stanchion for the cables to pass through (see Figure 4). 


5. Drill the required holes: 


a. Drill a 13/64” hole through the vertical stanchion for the locating screw. 


b. Drill a %” hole in the bottom of the stanchion where indicated to allow cables to 
pass through into the OBFTP cradle, de-bur, and insert grommet edging 
provided. 


6. Fit the OBFTP clamping bracket to the vertical stanchion as shown in Figure 4. 
Tighten the four Philips screws that hold the clamp in place and fit the locating screw 
to secure the unit. 
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2.3 WDOLS, Ethernet Switch and Antenna Mounting 


The WDOLS will be mounted in the overhead compartment. The Ethernet switch will also 
be mounted in this location. The devices will be mounted directly to the overhead door 
and be secured with screws. 

2.3.1 WDOLS and Ethernet Switch Mounting 


1. Position the devices as shown in Figure 5. Mark the holes for drilling. 

2. Drill 3/16” holes in the panel. 

3. Mount the devices with 10/32 screws to the overhead panel (see Figure 5). 



Figure 5: WDOLS Location 


2 . 3.2 Antenna Mounting 

The antenna will mount on the roof of the bus. There is a speaker located on the ceiling 
of the bus above the operator that must be removed to allow access to the external 
antenna. Remove the speaker faceplate and speaker following the instructions 2.3.2.1 to 
fit the external antenna (see Figure 6). 
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Figure 6: WDOLS Antenna Location 


2.3.2.1 Installation of Antenna 


1. Remove the four screws holding the speaker faceplate in place. Remove the plate. 

2. Mark the roof where the hole is to be drilled. Drill a 5/8” hole through the roof of the 
bus. Use a pilot drill where necessary. 

3. From the roof of the bus, de-bur the hole with a de-burring tool or round file. Apply 
sealant to antenna base. Insert the antenna cable through the hole and feed through 
until the antenna sits firmly against the roof. Ensure the rubber seal is intact. 

4. Return to the inside of the vehicle. Slide the lock washer and then the nut over the 
cable end and run along cable to the antenna thread. Tighten the nut to 15 ft/lbs. 


2.4 Load Dump Module (LDM) Mounting 


The load dump module is secured by two screws. 

1. Position the LDM as shown in Figure 7. 

2. Drill two 3/16” holes in the panel and mount the LDM with two 10/32 screws. 
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Figure 7: LDM Mounting Position 
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3 Cabling Installation Procedures - Gillig 


Phantom 

Power Cable Lengths: 

Circuit Breakers to LDM 3ft 

DDUtoLDM 16ft 

OBFTP to LDM 16ft 

WDOLS to LDM 9ft 

Ethernet Cable Lengths: 

DDU to Ethernet Switch 24ft 

OBFTP to Ethernet Switch 34ft 

WDOLS to Ethernet Switch 3ft 

Antenna Cable Length: 


Cable Length (supplied with antenna) 11 ft (without RP-TNC fitted) 

Power for the devices will be taken from the power distribution panel above the operator. 

3.1 Circuit Breaker and Load Dump Module Installation 

Two circuit breakers will be fitted to the bus. One breaker is fitted to the unswitched +24V 
rail and the other breaker is fitted to the ignition (switched) +24V rail. Figure 8 shows 
where the circuit breakers are inserted to the distribution board to achieve the power 
requirements for correct operation of the system. Ground will be taken from the 
appropriate grounding strip. 

Figure 8 shows where the power will be taken from existing power studs to supply power 
to the LDM. Power for the DDU, OBFTP, WDOLS and Ethernet Switch is taken from the 
LDM. Only unswitched power is filtered through the LDM; switched power is not. 

1. Install unswitched and switched wires to power stud locations shown in Figure 8 using 
spade terminals. 

2. Insert the 10 amp breaker for unswitched power and the 10 amp breaker for switched 
power. 

3. Run the battery (unswitched) power cable (Belden 9494) from the 10 amp breakers to 
the LDM and terminate the cable with ring terminals. Attach the cables to the LDM as 
shown in Figure 9. 
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Figure 8: Power Circuit Breaker - Detail 
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■SWITCHED output to ddu, 

OBFTP _ 

(RED WIRES) 


UNSWITCHED POWER 
OUTPUT TO DDU, OBFTP 
WDOLS AND ETH. SW 
(WHITE WIRES) 


SWITCHED INPUT FROM 
CIRCUIT BREAKER 

(RED WIRE) 


OUTPUT 
DDU, OBFTP 
AND ETH. SW 
(BLACK WIRES) 


UNSWITCHED 
POWER INPUT FROM 
CIRCUIT BREAKER 
(WHITE WIRE) 


GROUND INPUT FROM 
CIRCUIT BREAKER 
(BLACK WIRE) 


Figure 9: LDM Wiring Diagram 
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3.2 DDU Cabling Installation 

3.2.1 Power and Ethernet Cabling 


1. Run the power cable (Belden 9494) and Ethernet cable (Commscope #2004) from the 
DDU bracket to the underneath the right side of the dash panel. Remove the dash 
panels as necessary and run the cables along rear of existing cable looms. 



Figure 10: Power and Ethernet Cable Routing 


2. Remove dash panels as necessary. Run the cables from under the dash area to 
follow the existing looms that run toward the vertical cable duct. 

3. Remove the vertical cable duct cover as shown in picture. Run the cables up into this 
duct and through the top of the cable ducting. (Figure 11). 

4. Terminate the power cables as described in SEA-02088 Generic On-Board 
Installation Instruction vl.O [2]. 

5. Continue the Ethernet cable along existing cable routes to the Ethernet Switch 
mounted in the overhead compartment. Terminate the Ethernet cable as described in 
SEA-02088 Generic On-Board Installation Instruction vl.O [2]. 
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Figure 11: Vertical Cable Duct 


3.3 OBFTP Cabling Installation 

As described earlier, the cables should be run for the OBFTP before the OBFTP bracket 

is secured to the vertical hand rail. 

3.3.1 Power and Ethernet Cabling 

1. The OBFTP cables exit the bottom of the tubing and run across to the DDU cables in 
split loom. Once the cables join the DDU cables, the two power cables and two 
Ethernet cables run along the same path as described above. 

2. Carefully draw the power cable (Belden 9494) and Ethernet cable (Commscope 
#2004) through the tubing and fit split loom. Secure split loom with cable ties as 
required. Route cable across to DDU cables. 

3. Fit the OBFTP clamping bracket to the stanchion. 

4. Terminate the cables as described in SEA-02088 Generic On-Board Installation 
Instruction vl.O. 
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3.4 WDOLS and Ethernet Switch Cabling Installation 


Power for the WDOLS and Ethernet Switch (Belden 8760 2-core cable) will be run from 
the LDM; one cable from the LDM will supply power for both the Ethernet Switch and 
WDOLS. A short Ethernet cable will be used to join the Ethernet Switch to the Cisco 
Power Injector. 

The power and Ethernet cables will each be three feet long and will connect the Ethernet 
switch (on the plate) to the Cisco Power Injector (next to it). 

3.4.1 Power and Ethernet Cabling 

As has been described previously, power must be run from the LDM to the Ethernet 
switch and WDOLS. The power cable should follow the existing Ethernet cables already 
laid for the DDU and the OBFTP. 

1. Follow existing cables from the power distribution compartment across to the Ethernet 
switch and WDOLS. 

2. SEA-02088 Generic On-Board Installation Instruction vl.O [2] describes how to 
correctly terminate the power and Ethernet cabling. Please refer to that document for 
full details. 

3. Cut three feet of Ethernet and power cable and terminate to the above specifications. 

3.4.2 Antenna Cabling 

1. After the antenna is installed, route the cable through the conduit from the cover to the 
power compartment area. From here, route the coaxial cable along existing cable 
routes straight to the WDOLS mounted on the overhead panel. 

2. Terminate the reverse-TNC coaxial connector to the cable. Plug the cable into the 
WDOLS external antenna connector. 
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